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REMARKS 

AS TO DETAILED ACTION 

Claims 5, 13, 15 and 17 were amended to show the proper abbreviations of high density 
polyethylene (HDPE) and chlorinated polyethylene (CPE). The Examiner was correct that these 
were errors. 

AS TO SPECIFICATION 

The names Sioplas and Monosil are names used in the art to describe these processes. A 
trademark search was performed on the PTO Tess for the words Sioplas and MonosiL Sioplas 
was a registered trademark of Dow Corning Corp,, but has been abandoned. The website shows 
it to be "Dead 11 (copy attached), A search for Monosil did not show any results, thus it is 
believed that it is not a registered trademark. We have also seen the words used in various 
publications without a trademark notation, such as in the "Plastic Pipe and Finings Association" 
(PPFA), a copy is attached. We do not believe either of these terms are trademarks, but claims 
10 and 24 were amended to use the generic phrase "silane grafting" in place of Sioplas and 
Monosil. 

AS TO THE 35 U.S.C, §1 12 REJECTION 

Claims 12 and 14 were rejected under 35 U.S.C, §1 12, second paragraph, for insufficient 
antecedent basis for the PEX layer mentioned in line 4 of the claims. Claims 12 and 14 have 
been amended and are believed to now comply with 35 U.S.C. §112. The Examiner is 
respectfully requested to remove this rejection, 

AS TO THE 35 U.S.C SI 02 REJECTION 

Claims 18-20 were rejected under 35 U.S.C. § 102(e) as being anticipated by Palmlof (US 
6,376,595). The reference Palmlof teaches using a masterbatch as a way of introducing carbon 
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black into a PEX formulation. Also, Palmlof uses a particular type of base polymer in the 
masterbatch (a Ziegler-Natta catalyzed HOPE). Palmlof does dislose a level of from 1 to 5 
weight % of carbon black in the final PEX product, with a preferred range of 2 to 2,5 wt%. In 
Example 1 of Palmlof, 2.5 wt.% carbon black was used (Pipe A) and compared to formulations 
with no carbon black (Pipe B). Palmlof shows that with a level of 2.5 wt,% carbon black, the 
PEX pipe has a longer time to failure when pressure tested. 

Palmlof uses peroxide to crosslink the PEX. Applicants have amended their claims to 
exclude peroxide crosslinking. The amended claims now recite that the crosslinking is carried 
out by either the addition of A20 compounds or the most preferred method of silane grafting. 

Claim 1 8 also recites a level of carbon black of from 0.1 to less than 2 wt%. Although 
this level is within the 1-5 wt.% disclosed by Palmlof, Applicants have found this level to be 
critical to the performance of the pipe when it is in contact with chlorinated water. Applicants' 
examples show that 2.5 wt.% carbon black is very detrimental to oxidation resistance when 
tested with chlorinated water. Table 1 shows a 40% test life retention of PEX formulation B 
when compared to PEX formulation A with no carbon black. Carbon black protects the PEX 
from UV exposure but is detrimental to oxidation resistance caused by exposure to chlorinated 
water. 

Example 2 of the present application compares PEX pipe with no carbon black, which 
Example 1 showed to be much better for oxidation resistance to a PEX formulation containing 1 
wt.% carbon black. The pipes made from both formulations were tested according to NSF P 171 
Chlorine Protocol. The pipes were tested to failure after various exposure time to UV light. The 
results (Fig. 4) shows the PEX pipe with 1 wt.% carbon black was essentially unchanged even 
after 1000 hours of accelerated UV exposure, whereas the PEX pipe with no carbon black 
retained only 34% of its original life when first exposed to 1000 hours of accelerated UV 
exposure, 
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These results were veiy surprising and it appears that PEX formulations need some 
carbon black to protect against UV exposure, but too much carbon black greatly reduces its life 
when exposed to chlorinated water. Most household water today is chlorinated, so this is a 
serious issue. 

Applicants have found that a reduced level of carbon black, lower than has been 
recommended in the past, will give UV protection while also having resistance to oxidation by 
chlorine. This was unexpected and not a mere optimizing a formulation. PEX pipe has been in 
the marketplace for many years and the lowest level recommended for carbon black was 2.5 
wt%. 

The Examiner is respectfully requested to reconsider the 35 U.S.C. §102 rejection as a 
result of the amendment and the unexpected results shown in Applicants 1 Examples. 

AS TO THE 35 U.S.C. $103 REJECTIONS 

Claims 1-4, 9, 10, and 2U23 were rejected under 35 U.S.C. §103(a) as being unpatentable 
over Palmlof in view of Behr. 

The reference Behr (US 3,292,539) discloses a shot cartridge using a casing made from 
PEX. Behr uses carbon black as a filler and discloses levels of from 1 0 to 50 wt.%. Behr also 
uses peroxide to crosslink the PEX, as did Palmlof discussed above. 

The combination of teachings of Palmlof and Behr would not teach one skilled in the art 
that less than 2 wt% of carbon black is needed for PEX pipe. Behr would suggest that Palmlof 
needed to use even higher levels of carbon black than the 2.5 wt% used in Palmlof s examples. 

The claims have been amended to exclude the peroxide crosslinking used by both 
Palmlof and Behr. The amended claims are not obvious when considering Palmlof in view of 
Behr. The Examiner is respectfully requested to reconsider and allow the amended claims. 

Claims 24 and 25 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Palmlof in view of Skareiius. The reference Skarelius (US 4,614,208) discloses a gaseous 



PAGE 11/19 * RCVDAT 2/10/2006 1 1:36:45 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/33 * DNIS:2738300 * CSID:21 64475933 * DURATION (mm-ss):04-52 



Feb-10-2IW6 11:42am Frcra-NOVEON INC 



2164475933 



T-249 P. 012/019 F-964 



Docket No, 202TR008A 
Serial No, 10/618,556 
Page 11 

resistant multi-layer tubing for use in a heating system, Skarelius uses a PEX layer which is 
crosslinked by a silane grafting process. Skarelius does not have any teaching on the use of 
carbon black in the PEX formulation. From the combined teaching of Palmlof in view of 
Skarelius one skilled io the art would not be led to have a carbon black level less than 2 wt.%. 
The Examiner is respectfully requested to reconsider and allow claims 24 and 25. 

Claims 1-4, 9 and 18-23 were rejected under 35 U.S.C. §103(a) as being unpatentable 
over Kosewicz in view of Behr and Palmlof- The reference Kosewicz (US 3,033,238) uses a 
peroxide crosslinking system to crosslink the PEX, as does Behr and Palmlof. The claims have 
been amended to exclude peroxide as a possible crosslinking system. Kosewicz states at col. 1, 
lines 33-34, that "substantial amounts" of carbon black is used in his PEX formulation. At col. 1, 
lines 37-40, Kosewicz suggests using amount as high as 80 wt.% of carbon black in the PEX 
formulation. Although Palmlof discloses that 1-5 wt.% of carbon black can be used, Behr 
suggests 10-50 wt.%, and Kosewicz suggests "a substantial amount" and up to 80 wt.%. Both 
Behr and Kosewicz point one toward using higher amounts of carbon black than the 2.5 wt.% 
level in Palmlof s example. These teachings point away from the present invention which found 
that even 2,5 wt.% of carbon black was bad for attack by chlorinated water, 

Kosewicz also teaches using an inner layer of uncrosslinked polyethylene to prevent the 
peroxide from entering the water flowing inside the pipe. Since the present amended claims do 
not contain peroxide, this is not a concern in the present invention. The present invention is 
attempting to solve the problem of preventing oxidizing agents like chlorine in the water from 
attacking the PEX layer of the pipe. 

The combined teachings of Kosewicz, Behr and Palmlof do not suggest the level of 
carbon black used by Applicants, but rather point toward a much higher level. The amended 
claims are unobvious over the combined teachings of these references. The Examiner is 
respectfully requested to reconsider and allow the claims. 
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Claims 5-8 were rejected under 35 U.S.C. § 103(a) as being unpatentable over Kosewicz 
in view of Behr and Palmlof and further in view of Stine. Stine (US 4,101,699) discloses making 
a dimensionally stable tube having a layer of polymer which can be crosslinked by electron 
beams and a layer of polyethylene which is not able to be crosslinked* Stine discloses the use of 
fillers, including carbon black, at a level of from 33-71 wt.%. Stine by suggesting high level$ of 
carbon black does not add to the teaching of Palmlof, Behr and Kosewicz, to lead one skilled in 
the art to arrive at the presently claimed invention. The Examiner is requested to reconsider this 
rejection and allow the amended claims. 

Claims 10 and 1 1 were rejected under 35 U.S.C, § 103(a) as being unpatentable over 
Kosewicz in view of Behr and Palmlof and further in view of Skarelius. The references were 
discussed above. The claims have been amended to exclude peroxide crossiinking. The 
limitations in claims 10 and 1 1 when read with the limitations of claim 1 from which they 
depend are not suggested by the references and do not represent a mere selection by those skilled 
in the art. The subject of claim 11 is to use an outer layer of PEX that is color coded. The 
purpose of the color coding is to aid installation, such as red for hot water lines and blue for cold 
water lines. These features are not suggested by the references* The Examiner is respectfully 
requested to reconsider and allow these claims. 

Claims 12-17 were rejected as unpatentable under 35 U.S.C. § 103(a) over Kosewicz in 
view of Palmlof and Skarelius. The references were discussed above. The references do not 
teach a three layer pipe having a thin inner layer to protect the intermediate PEX layer from being 
attacked by chlorine and an outer layer of PEX which is color coded and free of carbon black. 
Claims 12-17 recite that the main thick layer of PEX has a carbon black level of from 0. 1 to 1 ,75 
wt.%. The combination of the features of claims 12-17 is not suggested by the references and 
would not be obvious to one skilled in the art. The Examiner is respectfully requested to 
reconsider and allow these claims. 
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SUMMARY 

It is submitted that all of the rejections have been traversed as to the amended claims. 
Applicants submit that the reduced level of carbon black claimed has unexpected insults as 
shown by the Examples. PEX compositions and PEX pipe have been produced for many years, 
yet no one has suggested using such a low level of carbon black. Some carbon black is needed to 
prevent UV degradation but over 2 wt.% makes the PEX subject to attack by chlorine in the 
potable water. The results shown by Applicants' Examples are very unexpected and are 
inventive. They represent much more than a mere tweeking of known formulations. 

The features recited in the dependent claims are also involved and represent more than 
good engineering selection. For example, using a thin protective layer inside the pipe to protect 
the PEX from exposure to chlorine. If a thick layer was used, it would protect the PEX but the 
pipe would not have enough strength to withstand long service at pressure. The combination of 
features recited in the amended claims are unobvious from the combination of references cited. 

An early allowance of the amended claims is requested and would be greatly appreciated. 



Respectfully submitted, 



Noveon IP Holdings Corp. 
9911 Brecksville Road 
Cleveland, OH 44141-3247 
Phr (216)447-5716 




Attorney for Applicant 
Reg. No. 28,108 
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